Effects of hypothermic cardiopulmonary bypass on the pharmacodynamics and pharmacokinetics of rocuronium.
To study the influence of hypothermic cardiopulmonary bypass (CPB) on the pharmacodynamics and pharmacokinetics of rocuronium. Prospective, descriptive study. Operating room at a university hospital. Ten ASA class III and IV patients, ranging in age from 35 to 75 years, scheduled for elective coronary artery bypass grafting. Neuromuscular transmission was monitored mechanomyographically. The time course of action of maintenance doses and plasma concentration-response relationships were determined before, during, and after CPB. The plasma concentration decay and renal elimination were studied simultaneously. Plasma and urine concentration of rocuronium were determined by high-performance liquid chromatography. Hypothermic CPB prolonged the duration of action of maintenance doses and coincided with a lower plasma concentration at a twitch response of 5% of control. The duration of action of maintenance doses returned to prehypothermic CPB level after rewarming to a nasopharyngeal temperature of 37 degrees C. The plasma concentration-response relationship did not return to precooling control value, probably owing to persisting peripheral hypothermia. Both the renal elimination of rocuronium and the plasma concentration decay after the last maintenance dose under normothermic conditions resembled values obtained in patients not undergoing hypothermic CPB. Hypothermic CPB prolongs the duration of action of maintenance doses and alters the plasma concentration-response relationship of rocuronium. These changes may be the result of, on the one hand, an increased sensitivity of the neuromuscular transmission and/or decreased muscle contractility and, on the other hand, the result of a reduced plasma clearance during hypothermia.